Among the various congenital anomalies of the biliary system, an ectopic opening of the common bile duct (CBD) in the duodenal bulb is extremely rare. ERCP is essential for diagnosing the anomaly. A 55-year-old male was admitted to hospital for severe right upper quadrant abdominal pain, followed by fever, chills, elevated body temperature and mild icterus. The diagnosis of ectopic opening of CBD in the duodenal bulb was established on endoscopic ultraso-nography (EUS), which clearly demonstrated dilated CBD, with multiple stones and air in the lumen, draining into the bulb. A normal pancreatic duct, which did not drain into the bulb, was also observed. This finding was confirmed on ERCP and surgery. As far as we know, this is the first case of this anomaly diagnosed by EUS. Ectopic opening of the CBD in the duodenal bulb is not an incidental finding, but a pathologic condition which can be associated with clinical entities such as recurrent or intractable duodenal ulcer, recurrent biliary pain, choledocholithiasis or acute cholangitis. Endoscopic ultrasonography features allow preoperative diagnosis of this anomaly and can replace ERCP as a first diagnostic tool in such clinical circumstances. Embryology of the anomalies of the extrahepatic biliary tree has been also reviewed.
INTRODUCTION
Among the various congenital anomalies of the biliary system, an ectopic opening of the common bile duct (CBD) in the duodenal bulb is extremely rare. Until recently, there were only a few sporadic case reports of this anomaly in the literature worldwide [1] [2] [3] . In 2003, Lee et al., presented the largest study consisting of 18 Patients with this anomaly [4] . In that study, as well as in case reports published elsewhere, the diagnosis of an ectopic opening of the CBD in the duodenal bulb was established on ERCP when: (1) an orifice was observed in the bulb by duodenoscopy or upper endoscopy, and the bile duct and/or the pancreatic duct were directly visualized radiographically, when contrast was injected via this opening; (2) there was direct drainage of the CBD into the duodenal bulb without evidence of any other drainage into the duodenum on cholangiography; and (3) there was no evidence of a papilla-like structure in the second or third portion on duodenoscopic examination [1] [2] [3] [4] . However, ERCP is an invasive endoscopic procedure which is associated with significantly greater morbidity and mortality, when compared with either upper endoscopy or endoscopic ultrasonography (EUS) [5] . Septic complications of ERCP can be life-threatening [6] . Mortality rates for post-ERCP cholangitis vary from 10 to 16% [7] . On the other hand, diagnostic EUS is a non-invasive endoscopic procedure with negligible rate of complications. We present, for the first time, a patient with ectopic opening of the CBD in duodenal bulb, diagnosed by EUS.
CASE REPORT
A 55-year-old male presented at the University Clinic for Gastroenterology on March 27, 2002, with severe right upper quadrant abdominal pain, followed by fever, chills, elevated body temperature (39.5 ℃) and mild icterus. His history revealed two identical attacks in the previous 4 mo, which subsided with parenteral antibiotics at a local hospital. His body weight loss in the previous 6 mo was more than 10 kg. In 1998, he was operated on due to malignant melanoma and had a history of non-insulin dependent diabetes mellitus for the previous 4 years. On admission, physical examination revealed only mild tenderness in the upper abdomen followed by obscure jaundice. Routine biochemistry revealed cholestatic pattern: elevated alkaline phosphatase 149 U/L (n<70 U/L), gamma glutamyl transpeptidase 404 U/L (n<35 U/L), conjugated bilirubin 35 µmol/L (n<11 mol/L) and ALT 88 U/L (n<23 U/L). Abdominal ultrasonography performed at our hospital disclosed gall bladder with few small gallstones, dilatation of the common bile duct of more than 20 mm, with suspicious stones in the lumen, and a pseudotumor in the projection of the duodenal bulb. The computed tomography finding was unremarkable revealing only discreet intrahepatic biliary dilatation in left liver lobe. Endoscopic examination of the duodenum disclosed bulbar deformity without ulcers and erosions, as well as a slit-like opening on the posterior bulbar wall from which bile flowed intermittently, especially when suction was applied with the endoscope (Figure 1 ). At that particular moment, our idea was that a spontaneous fistula, secondary to choledocholithiasis or ulcer disease had occurred in this patient. Endoscopic ultrasonography examination of the upper GI tract and biliary system (using radial 7.5/12 MHz switchable probeOlympus device) was carried on. EUS exploration from the duodenal bulb with the 7.5 MHz radial probe clearly demonstrated dilated common bile duct with multiple stones and air in the lumen, draining in the duodenal bulb (Figures 2A  and B ). There were no EUS signs of fistula. The mild lobulation and inhomogeneity of pancreatic parenchyma was also documented, since the main pancreatic duct appeared non-dilated and unchanged and was not draining into the duodenal bulb ( Figure 2C ).
The final diagnosis of an ectopic opening of the CBD in the duodenal bulb was confirmed on ERCP, where markedly dilated biliary tree with stones was directly visualized radiographically on injection of contrast via the orifice observed previously in the bulb. Technically, it was especially demanding to cannulate the opening in the duodenal bulb blindly with duodenoscope placed horizontally in the stomach body ( Figure 3A) . At the end of this procedure, cannulation of the major duodenal papilla, which appeared regularly in the descending duodenum, disclosed the unchanged main pancreatic duct, making a loop in the head of pancreas ( Figure 3B ).
The patient underwent surgery including open cholecystectomy, bile duct exploration with subsequent extraction of biliary stones, and choledochoenterostomy ( Figure 4 ). On the 7 th d after the operation, the patient was discharged from the hospital. Two years after the operation, he has been doing well and denied any symptoms.
DISCUSSION
The embryonic development of the liver and biliary tree begins late in the 3 rd wk of intrauterine development, when a small hepatic diverticulum arises from the thickened area of endoderm (epithelium), at the junction of the foregut and the midgut [8] . The cells of hepatic diverticulum penetrate the mesenchyma of the ventral mesogastrium, dividing into a ventral and a dorsal bud. The ventral bud (pars cystica) stays close to the free edge of the mesogastrium, and, after developing a lumen, forms the primitive gall bladder. The dorsal bud (pars hepatica) divides in turn to the left and right liver lobe primordia. As the liver and biliary tree develop inseparably, these primordia multiply to form an epithelial spongework or cords which come in close relation to vitelline and umbilical veins. The stem of the hepatic primordium becomes the bile duct, its connection to the ventral bud forms the cystic duct, and the divisions of the dorsal bud become left and right hepatic ducts. Initially, the gall bladder is a hollow organ, but, as a result of proliferation of its epithelial lining, it becomes temporarily solid. The definite lumen develops by recanalization of the epithelium. The intra-and extrahepatic ducts also go through a solid and recanalization stage in their development. If their lumen fails to reopen, the ducts will appear as narrow, fibrous cords. Occasionally, such an atresia is limited to a small portion of the bile duct only. Another important feature of the bile duct development is rotation of the primitive duodenum 90° on its longer axis, which brings the bile duct dorsal to the upper limb of duodenum.
The development of duodenum, pancreas, and bile ducts has been wittily described as embryological "traffic jam" [9] . In a case report of a complete absence of bile and pancreatic ducts in a newborn [10] , it has been postulated that there may be a genetic factor related to defects in the liver and pancreas. Like those genes themselves, their products are largely unknown, as are the interactions of the few products that have been identified [8] . Variations in the extrahepatic duct topography, which extend from the complete absence of the CBD [11] , anomalous opening of the biliary tree [12] , through accessory hepatic ducts to duplications of the gall bladder or the bile duct, are thought to arise from the difference in extension and projection of the analage derived from the caudal hepatic bud.
The description of the development of liver, pancreas and connected duct systems provides no evidence that two extrahepatic ducts with separate openings into the gastrointestinal tract are stages in normal organogenesis [13] , so that the development of double common bile duct can be ascribed to disturbances in recanalization of the hepatic primordium. The accessory bile duct can open into various parts of the digestive tube-stomach [14] , all four portions of the duodenum, pancreatic duct, or can be only presented by a septum in the common bile duct [15] . According to the above-mentioned criteria for diagnosing ectopic opening of CBD in the duodenal bulb [4] , in such cases there should be no evidence of a papilla-like structure in the lower duodenum. This is in contradiction to a previous report [16] , which permits the possibility of the pancreatic duct opening elsewhere in the duodenum, apart from the ectopic CBD. In our case, we clearly demonstrated an ectopic opening of CBD in the duodenal bulb, and, apart from it, the existence of a normal pancreatic duct opening through the papilla in the descending duodenum. Therefore, we hypothesize that the primary embryological event was the duplication of the common bile duct (double CBD). One of those ducts had an anomalous opening in the duodenal bulb, while the other took a normal course to join the pancreatic duct. The latter duct probably underwent atresia, which left the whole biliary drainage through the ectopically positioned duct. This is in accordance with the fact, that the pancreatic duct has been visualized in only 1/8 and 7/18 cases in the previous studies on ectopic opening of CBD into the duodenal bulb [16, 4] . Therefore, we suggest that the 3 rd criterion concerning the papilla-like structure in the descending duodenum should be discarded.
An ectopic opening of the common bile duct in the duodenal bulb is extremely rare. The percentage of asymptomatic individuals is unknown, since there was no consistent autopsy study [4] . Until recently there were only a few sporadic case reports of symptomatic anomaly [1] [2] [3] . However, true incidence could be much higher than presently appreciated, as Lee et al. stressed recently [4] . They concluded that ectopic opening of the CBD in the duodenal bulb is not an incidental finding, but a pathologic condition which can be associated with clinical entities such as recurrent or intractable duodenal ulcer, recurrent biliary pain, choledocholithiasis or acute cholangitis. Our patient had two episodes of acute cholangitis in regional hospitals before establishing correct diagnosis. 
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The same scenario took place in other studies, whereas anomaly was not diagnosed in any patient before referral to tertiary institutions, where the patients were evaluated [16] . The diagnostic tools for such entities ranged from plain upper GI barium X-ray [17] , operative cholangiography [1] to CT [16] , but ERCP is the "golden standard". However, ERCP is an invasive endoscopic procedure, which is associated with a variety of possible complications [18] . Some of them, like sepsis can be life-threatening [6] . Mortality rate for post-ERCP cholangitis is very high, reaches even 16% [7] . On the other hand, diagnostic EUS is a non-invasive endoscopic procedure with negligible rate of complications.
For the first time, we presented clear EUS features of this anomaly, which undoubtedly excluded other possibilities in differential diagnosis: fistula secondary to ulcer disease or choledocholithiasis or spontaneous biliodigestive fistula. Endoscopic ultrasonography features allow preoperative diagnosis of this anomaly and can replace ERCP as a first diagnostic tool in such clinical circumstances.
